The paper presents the results of a comparison of the development of mean offer and transaction prices per 1m 2 in primary and secondary residential real estate markets in 16 provincial capital cities in Poland, during the time period from the 3rd quarter of 2006 to the 3rd quarter of 2012. The quarterly data came from the residential real estate price database of the National Bank of Poland (NBP). The research concerns the dependencies in the residential real estate market between the following four price categories: offer prices in the primary market, transaction prices in the primary market, offer prices in the secondary market and transaction prices in the secondary market. For each city, the dynamics of each price category per 1m 2 , the existence of a linear correlation between the individual mean price categories in chosen subintervals and their convergence and variability in time were studied and compared.
Introduction
Knowledge of the economics of the real estate market is crucial for investing in real estate. In order to make investment decisions, it is not enough to analyze previous trends in the local market, but it is also necessary to possess knowledge about the principles that rule the market. The basic real estate market rules, such as the law of supply and demand and the characteristics of the market, are wellunderstood and well-described (for example. KUCHARSKA-STASIAK 2012 , BRYX 2008 , FORYŚ 2011 . Research focuses, among other things, on identifying the interdependencies that exist in the real estate market and between the real estate market and other markets, as well as on the variation and variability of prices and price interdependency. It is also concerned with the changes that occur in the real estate market that are connected with its development and functioning in different economic conditions. The similarity of development between local markets has also been studied (for example: AUGUSTYNIAK et al. 2012 , BALDOWSKA et al. 2012 , BEŁEJ 2012 , DĄBROWSKI 2009 , DĄBROWSKI 2011 , GDAKOWICZ, HOZER 2012 , NYKIEL 2011 , RENIGIER-BIŁOZOR 2011 , TROJANEK 2011 , TROJANEK 2012 , ŻELAZOWSKI 2011 .
In the following article, the question of similarities between local markets was connected with the www.versita.com/remv vol. 21, no. 1, 2013
question of internal variability of the individual markets. Therefore, primary and secondary markets, as well as offer and transaction prices were differentiated. It was decided that such a perspective allowed for a better description of the real estate market than an aggregated perspective. The results of the study presented within this article are a continuation of an earlier analysis concerning the formation of mean transaction and offer prices per 1m 2 in primary and secondary markets in 14 provincial capitals in Poland (DITTMANN 2013a) . The following issues were considered: 1) the existence of certain tendencies in the development of mean transaction and offer prices in primary and secondary markets during the time period between the 3 rd quarter of 2006 and the 4 th quarter of 2011, 2) the variability of mean transaction and offer prices during the studied period in both segments of the residential market 3) the relationship between the levels of mean transaction price and mean offer price, and the price levels in primary and secondary markets in individual cities, and 4) the existence and strength of the dependency between the mean prices per 1m 2 in chosen segments of the residential market. The following were used as tools in this study: price relation measures, variability coefficients and linear correlation coefficients. The source of the empirical material was quarterly data concerning the formation of the mean price per 1m 2 in primary and secondary markets, sourced from the residential real estate price database of the NBP.
This article contains an attempt at verifying the following study hypotheses: 1) Mean prices in the primary market are higher and more subject to change than in the secondary market. 2) Mean transaction prices are more subject to change than mean offer prices. 3) A correlation between the different mean price categories in the studied time period and its subintervals exists. 4) The variability of mean transaction and offer prices in both segments of the residential real estate market in the individual cities decreased over time. This article also attempts to answer the two following study questions: 1) Did the mean prices in the primary and secondary markets converge during the studied time period or its subintervals? 2) Did the mean offer and transaction prices converge during the studied time period or its subintervals? The source for the statistical data was the residential real estate price database of the National Bank of Poland (NBP) for 16 provincial capital cities that encompasses the time period from the 3rd quarter of 2006 to the 3rd quarter of 2012. The data has been presented in the form of figures ( fig.1 ). Based on this data and its subparts, the appropriate statistical parameters were calculated.
offer prices of 1m 2 on primary market transaction prices of 1m 2 on primary market offer prices of 1m 2 on secondary market transaction prices of 1m 2 on secondary market 
Dynamics of mean prices -a comparison
In order to study the dynamics of mean prices for each of the 16 cities, the (chain) increase rate was calculated for the following studied price categories: offer prices in the primary market, transaction prices in the primary market, offer prices in the secondary market and transaction prices in the secondary market. Then plots were prepared for these categories. In this article the plots prepared for Wrocław are included as an example ( fig. 2 ). The plots prepared for different cities differed significantly from each other. In the case of comparing the dynamics of offer prices in the primary and secondary markets, it was found that relationships that agreed with the posed hypothesis (i.e., that the primary market is more dynamic) occurred in the following cities: Białystok, Gdańsk, Katowice, Lublin, Olsztyn, Poznań, Rzeszów, Szczecin and Wrocław. However, in Bydgoszcz, Opole and Kraków, the changes in offer prices in the secondary market were more dynamic. In other cities, there was a lack of a clear (unambiguous) relationship. An analogous analysis of transaction prices revealed the prices in the primary market to be generally more dynamic than in the secondary market in Gdańsk, Katowice, Kielce, Lublin, Olsztyn, Opole, Poznań, Rzeszów, Szczecin and Wrocław. The opposite was observed in Białystok, Kraków and Zielona Góra. There were also cities in which the relationship in the quarters at the beginning of the analyzed time period was opposite of that observed in the later quarters.
When comparing the dynamics of transaction prices with the dynamics of offer prices in the primary market, it was established that the following cities were characterized by greater changes in transaction prices than in offer prices: Bydgoszcz, Gdańsk, Katowice, Kielce, Kraków, Lublin, Olsztyn, Opole, Poznań and Szczecin. Only in Białystok could one notice significantly more distinct changes in offer prices than in transaction prices. In the remaining cities, the dynamics of both price categories were comparable. An analogous comparison for the secondary market led to the conclusion that transaction prices were more subject to change than offer prices (in a significant majority of the analyzed quarters), as was the case in the following cities: Białystok, Bydgoszcz, Gdańsk, Katowice, Kielce (apart from the first 8 quarters), Lublin, Łódź, Olsztyn, Poznań, Rzeszów, Szczecin, and Wrocław. The opposite relationship was not observed. In the case of Warsaw, Opole, Kraków and Zielona Góra the dynamics of both price categories were at comparable levels.
It is worth noting that prices changed more and were higher in the early quarters of the studied period after which they decreased (although in some cities, another noticeable increase took place). 
Correlation dependency of prices
The next stage of the study was an evaluation of the existence of a correlation dependence between the different categories of mean prices. In order to obtain a more detailed analysis, it was decided to calculate correlation coefficients for 4 time intervals of different lengths: A -the longest, encompassing the entire studied time period (i. Based on the obtained results, it was possible to draw the following conclusions. First, in the case of almost all of the cities, the correlation coefficients calculated for the longest 25-quarter interval (A) point to the existence of strong dependencies between all of the studied price categories. The exceptions to this are Olsztyn, Opole, Poznań and (partly) Wrocław and Gdańsk. On the other hand, in the shorter time intervals (B, C, D), a linear dependency occurs less frequently and is generally weaker. This can be observed in Warsaw, Bydgoszcz (but only between offer and transaction prices in the secondary market), Gdańsk (similarly to Bydgoszcz), Kraków (between offer and transaction prices in the primary and secondary markets), Kielce (only between offer and transaction prices in the primary market), Łódź (apart from the relationship between offer and transaction prices in the primary market), Olsztyn, Opole (between offer prices in the primary and secondary markets), Poznań (like in Kraków -between offer and transaction prices in the primary and secondary markets) Rzeszów (apart from the relationship between offer and transaction prices in the primary market), Szczecin (between offer and transaction prices in the secondary market), Wrocław (like in Szczecin) and Zielona Góra (apart from relationships between transaction prices in the primary and secondary markets).
Secondly, it may be noticed that in the case of time intervals B, C and D a linear correlation occurred most often in the secondary market between offer and transaction prices.
In summary, it can be concluded that a linear correlation does exist in the chosen subintervals of the analyzed time series. Additional calculations of the correlation coefficient performed for other subintervals (Q3, 2006 -Q1, 2010, Q3, 2007 -Q1, 2010, Q3, 2008 -Q1, 2010 ), which were not included in this article, confirm this conclusion. These calculations also show an almost universally occurring linear correlation in quarters where prices tended to increase (the boom from 2006 to Q2, 2007). In the following quarters it was possible to observe a continuing existence of this correlation (e.g., in the case of prices in Kraków and Zielona Góra) or the disappearance of a linear correlation between the individual price categories (e.g., in the case of prices in Bydgoszcz or Warsaw). Source: own calculations.
Variability and convergence of mean prices
Another hypothesis that was posed was that the variability of mean transaction and offer prices in both market segments in the studied interval decreased over time in the individual cities. For this purpose, price variability coefficients were calculated for time intervals A, B, C and D. The values of variability coefficients in table 2 seem to confirm the above hypothesis (the values for the longest time period are in bold). In almost all of the cities the largest values of variability coefficients can be observed for prices from the longest interval (A), i.e., Q3 2006 -Q3 2012. The exceptions to this are Opole and partly Poznań (in the case of transaction prices in the primary market). The values of the variability coefficient for this period show that moderate variation existed for offer prices in the primary market, transaction prices in the primary market, offer prices in the secondary market and transaction prices in the secondary market. For the shorter studied subintervals (B, C, D), the variability coefficients had lower values, indicating either very low variation or its total absence. This points to the stabilization of prices in individual markets after an earlier boom and subsequent price decreases. However, it is hard to point to a mean price category that has the greatest variability. First, the situation is different in the individual cities. For example, in the case of Wrocław, the transaction prices in the primary market are characterized by the greatest variability, while in Gdańsk this is true of the offer prices in the primary market and in Łódź -the prices in the secondary market. Second, differences in variability that characterize individual price categories do not seem to be significant in the case of some cities (e.g., Białystok, Lublin, Kraków, Rzeszów). For example, it is possible to observe that prices in the primary market showed only somewhat greater variation than those in the secondary market.
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The last stage of the study was answering the question concerning the existence of a convergence (or divergence) of mean prices per 1m 2 in the primary and secondary markets, and the convergence of offer and transaction prices in the studied interval. In order to answer this question, the variability coefficient was calculated. The values of these coefficients for Wrocław have been presented in figure 3. 
Warszawa 12.6 9.3 4.3 2.4 9.2 5.2 6.1 5.4 6.3 3.6 3.7 2.8 8.3 5.5 5.9 3.2 Białystok 13.9 4.0 1.8 1.7 12.2 3.4 3.1 3.5 9.4 1.7 1.5 1.8 11.4 2.9 2.9 3.3 Bydgoszcz 8.8 1.9 2.2 0.7 14.1 3.3 2.9 1.7 10.7 4.2 4.5 4.1 12.1 5.0 4.8 4.9 Gdańsk 14.3 7.5 6.8 6.9 14.4 3.5 3.1 1.3 7.4 2.0 1.7 1.9 10.4 5.0 4.7 3.2 Katowice 13.4 8.8 9.3 8.1 12.3 6.6 6.5 6.3 12.2 3.0 2.6 2.2 14.1 4.0 3.5 2.7 Kielce 13.1 2.0 1.9 2.3 14.7 2.9 3.3 3.1 11.5 2.3 1.8 1.7 12.6 3.5 3.2 3.7 Kraków 7.0 3.7 3.7 3.1 6.6 3.1 2.6 3.2 7.7 2.7 2.6 3.2 6.3 2.5 2.4 2.8 Lublin 11.7 2.0 1.5 1.0 13.1 3.8 3.8 2.6 10.3 0.9 0.8 0.7 13.9 2.9 2.4 2.2 Łódź 8.9 2.8 2.9 2.1 11.5 4.2 3.9 4.6 10.9 5.9 5.6 5.3 14.1 3.9 4.2 4.4 Olsztyn 4.9 4.0 2.9 0.9 15.8 5.4 4.8 4.8 8.2 1.3 1.4 1.3 8.2 2.2 2.4 2.6 Opole 4.2 4.7 5.4 0.1 10.4 11.6 8.9 2.5 2.5 2.6 2.8 3.5 3.2 3.3 3.1 2.6 Poznań 15 8.4 9.5 7.5 8.5 9.5 10.1 9.3 3.9 2.5 2.4 1.5 6.9 2.9 2.8 2.6 Rzeszów 9.3 5.5 3.4 4.0 10.7 5.2 4.5 2.7 9.4 2.0 2.1 1.6 10.8 4.4 2.9 1.8 Szczecin 10.7 2.4 1.3 0.6 11.4 3.7 1.8 2.0 9.1 3.3 3.1 2.8 10.4 4.9 4.2 3.1 Wrocław 8.7 7.9 2.2 1.6 13.1 5.7 3.4 3.8 6.5 2.9 2.4 1.9 6.9 3.7 4.1 4.0 Zielona G.
9.8 2.3 1.9 1.2 11.2 2.9 2.1 1.3 10.4 2.7 2.4 1.2 11.3 2.7 2.5 1.9
Source: own calculations.
Based on the values of these coefficients, it is possible to recognize that in Wrocław a convergence occurred between mean transaction prices in the primary and secondary markets. By analyzing the formation of mean offer prices in the primary and secondary markets, it is possible to recognize that in the first part of the studied time period (until Q4 2008) there was a divergence of prices, and in the second part, a convergence of mean prices occurred. By evaluating the formation of transaction and offer prices in the primary market it seems possible to state that a convergence occurred until Q2 2009, followed by a divergence of prices. It is not possible to notice any long-term relationships (neither a convergence nor a divergence) in the development of mean transaction and offer prices in the secondary market.
An analogous analysis was conducted for the remaining cities. In Białystok it was shown that, among other things, a weak divergence existed (until Q4, 2009) , and then a convergence in mean transaction prices in the primary market and the mean transaction price in the secondary market. In Bydgoszcz, among other things, a divergence between mean transaction prices in the primary and secondary markets was observed. Gdańsk was characterized by, among other things, a period of divergence of transaction and offer prices in the secondary market (from Q4, 2007) and a convergence of mean transaction prices in the primary and secondary markets (from Q4, 2006 until Q2, 2011) . In Katowice, it was identified that, among other things, a divergence first existed (until Q2, 2010) and then a convergence of mean transaction and offer prices in the primary market, and that there was also a convergence and stabilization of mean transaction prices in the primary and secondary markets. Kraków featured a period of divergence (Q4, 2006 -Q3, 2008) and next a convergence of mean transaction prices in the primary and secondary markets. In Łódź, a period of convergence (Q4, 2006 -Q2, 2008) was observed, and then a divergence of mean offer prices in the primary and secondary markets. In Olsztyn, a clear convergence of mean transaction and offer prices in the primary market was noted (Q1, 2007 -Q3, 2011 ) and a convergence (in 2007) and then, a stabilization of the relationship between mean transaction and offer prices in the secondary market. Rzeszów was characterized by, among other things, a convergence of mean transaction and offer prices in the secondary market. In Szczecin, an initial period of convergence (Q1, 2007 -Q3, 2009 ) was observed, followed by a period of slight divergence of mean transaction and offer prices in the secondary market. In Warsaw, a period of significant divergence (until Q3, 2009) place. In Zielona Góra, among other things, a period of convergence of mean transaction and offer prices in the primary market (from Q3, 2007) was observed as well as a convergence (Q3, 2007 -Q1, 2009 ) and then a stabilization of the mean offer price in the primary and secondary markets. 
Conclusions
The results of this study concerning the formation of mean offer and transaction prices in the primary and secondary markets in 16 cities in Poland show that: 1) In the majority of studied cities, prices in the primary market were more dynamic than in the secondary market, 2) in the majority of studied cities, transaction prices were more dynamic than offer prices, 3) a statistically significant correlation existed between the studied price categories in the entire studied time period and the majority of its subintervals, 4) generally, the variability of transaction and offered prices in both market segments decreased over time and 5) in some of the studied cities, a convergence and divergence of mean prices in different segments of the residential market, different price categories and different time periods existed. This research does not take into account all of the issues connected with the development of prices in local real estate markets in Poland. One such issue that is important for the investor is the question of price forecasting. This is the subject of research the partial results of which have been included in other papers (Dittmann 2012, Dittmann 2013b). 
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